Dose-response study of atrial natriuretic peptide bolus injection in healthy man.
The effects of human atrial natriuretic peptide (ANP) on glomerular filtration rate (GFR), renal plasma flow (RPF), urinary flow rate, urinary sodium excretion, tubular function estimated by lithium clearance, and plasma levels of sodium and water homeostatic hormones were studied in a dose-response study with 50 healthy subjects. Placebo or ANP 0.5, 1.0, 1.5, or 2.0 micrograms kg-1 bwt was given as an intravenous bolus injection to five different groups. GFR rose after ANP, whereas no immediate change in RPF was observed. Significant increases with no distinct additional effect of ANP doses higher than 1.0 microgram kg-1 were detected in filtration fraction, urinary flow rate and urinary excretion rate of sodium. Both proximal and distal fractional reabsorption of sodium was reduced and the effect seemed to flatten out at doses higher than 1.0 microgram kg-1. Dose-dependent increases in cyclic guanosine monophosphate in urine and plasma were found after ANP bolus injection, and the rise in both was correlated with the increase in urinary sodium excretion. ANP caused a dose-dependent decrease in blood pressure and an increase in pulse rate. Plasma concentrations of angiotensin II and arginine vasopressin did not change after ANP. In summary, we found that ANP bolus injection caused a natriuresis and diuresis in healthy man with a threshold at a dose of 1.0 microgram kg-1. No distinct further renal effects were observed with higher doses despite dose-dependent increases in urinary cGMP excretion and plasma cGMP. Inhibition of both proximal and distal tubular fractional sodium reabsorption by ANP contributed to the natriuretic effect.(ABSTRACT TRUNCATED AT 250 WORDS)